Occurrence and taxonomic aspects of proton movements coupled to sugar transport in the yeast genus Kluyveromyces.
The occurrence of proton symport mechanisms for the transport of glucose, galactose, fructose, raffinose and sucrose in 21 yeast strains representing the species of the genus Kluyveromyces was surveyed. Proton symport of one or more sugars occurred in 57% of the strains. Similarly, all the sugars investigated were transported by symports by several strains. Symport systems for non-utilisable sugars were rare. Starvation of cells frequently resulted in the appearance of a symport absent in non-starved glucose-grown cells, indicating that repression of proton symports by glucose and subsequent derepression by starvation is a general phenomenon in members of Kluyveromyces. The addition of a sugar to cell suspensions resulted in acidification in 80% of cases, indicating the activity of a membrane-bound ATPase. Acidification was also observed with a number of sugars that cannot be utilised by the particular species. Interesting correlations between the number of proton symports and the abundance of other phenotypic characteristics in members of the genus emerged. Most members of the infertile group of species showing an increase in the number of small chromosomes, inability to produce well-developed pseudomycelium, linoleic and linolenic acid, a decrease in the number of carbon compounds utilised and inability to utilise ethylamine also had no proton symports, whereas most members of the interfertile species produced one or more proton symports. It was concluded that the distribution of the number of proton symports amongst Kluyveromyces species coincided with that of other positive characteristics and may therefore be of taxonomic value.